Abstract. The reclamation of a tailings impoundment, waste rock dumps, and a railroad grade associated with a taconite operation in Wyoming was a political and public relations challenge. Several stake-holders had strong personal agendas and objectives to be achieved through the reclamation project. Thorough newspaper coverage, numerous public meetings, and interaction with local landowners regarding innovative reclamation techniques were some of the methods used to combat the project's complicated web of miscommunication and misinformation that hindered the public's acceptance of the proposed construction plans and progress of the work.
Introduction
The US Steel Corporation (US Steel) started work at its Atlantic City Iron Mine, located near the historic gold mining camps of Atlantic City and South Pass City, Fremont County, Wyoming in 1960 . Early work included the construction of 126 km of new railroad from Rock Springs, Wyoming to the mine site; the building of the plant and support facilities, the development of an open pit mine, and the initiation of a tailings disposal impoundment (E&MJ, 1965) . Operations continued until 1983 when mining and production of taconite pellets ceased. Iron mining activities resulted in many hundreds of hectares of affected ground including a flooded open pit, ore processing plant, waste rock dumps, a tailings impoundment (Fig. 1) . (WDEQ 2000) . US Steel initiated reclamation on portions of the waste rock dumps and the tailings impoundment in compliance with these regulatory requirements although some pre-1969 disturbances would be exempt (grandfathered) from reclamation requirements.
US Steel sold its interest in the Atlantic City Iron Mine in 1985 to a salvage operator, including its land and its remaining environmental obligations. Although the salvage operator continued to perform reclamation activities, it ultimately failed to meet the environmental obligations specified by regulatory agencies and it was soon embroiled in legal complications.
One event that attracted State-wide attention was the draining of the pool of the tailings impoundment, resulting in the exposure of about 80 hectares of unstable, fine grained tailings particles to the extreme winds of South Pass, Wyoming that often reach velocities in excess of 125 kilometers per hour. The resulting dust storms occasionally caused the closure of Wyoming Highway 28, a major east-west route through the central portion of the State.
Consequently, the State and the salvage operator confronted each other in local district court and a Declaratory Judgment and Order for Reclamation Performance Bond was issued on April 9, 1991 (Fremont County 1991 . Included in the judgment order was a requirement to reclaim 54 hectares of disturbed lands in addition to the areas occupied by the ore processing, maintenance, and administrative facilities. The judgment further provided for:
 increasing the reclamation performance bond to cover the anticipated costs of plugging the tailings decant line,  seeding an additional 60 hectares of disturbed lands,  repairing certain drainage and erosion control devices,  demolishing the buildings and structures and burying the debris, and  disposing of hazardous and/or unsuitable materials and other related items.
A timetable for the accomplishment of the mandated activities was also to be established.
The final outcome resulted in over 140 hectares of disturbance with no identifiable responsible party to perform the remaining reclamation. It should be noted that much of the remaining reclamation needs included lands disturbed prior to the passage of State reclamation legislation. 
Wyoming Abandoned Mine Land Division Involvement
The Abandoned Mine Land Division (AML) of the Wyoming Department of Environmental Quality (DEQ) was asked by the salvage company to participate in their negotiations with the Land Quality Division (LQD) of DEQ in identifying lands to be reclaimed under the judgment along with those to be reclaimed by AML in 1991. Concurrently, AML initiated selection of a professional services company to develop baseline and pre-design information and subsequently plans and designs for reclamation of AML eligible lands. A contract was awarded to the selected consulting firm and a notice to proceed was issued in January, 1992. During the negotiations between the salvage operator and the LQD, disagreements arose that prompted the salvage operator to withdraw permission for AML to enter its lands to perform the needed studies. The salvage operator's rationale was based upon the perception that AML was a state agency as was LQD; therefore, it was punishing the LQD by preventing AML from performing its work. The salvage operator hoped AML might persuade LQD to resolve the disagreements in the salvage operator's favor. These entrance prohibitions resulted in delays to AML's timely pursuit of its work since many of the base-line studies such as threatened and endangered species were required to be done during specific times of the year, and winter weather precluded performance of these and other base-line and pre-design studies.
These delays were just the beginning of a long series of frustrating events to come. The project was further complicated by the State's attorney requesting AML to add a detailed study of the salvage company's land ownership in the area to the consultant's scope of work. An appraisal of these lands was also requested along with an environmental audit for the presence of toxic and hazardous materials. The State's attorney was attempting to protect all of the State's options if it were necessary to foreclose on the property as a result of reclamation bond default.
Ownership identification and appraisal of lands to be reclaimed by AML were standard practice; Other stake holders with an interest included:
 The Wyoming Department of Transportation which held a mineral lease on a portion of the mine property for road construction and maintenance materials,  The City of Lander, Wyoming that also held a lease for coarse tailings (cobbs) used as road sanding materials, and  A local contractor who held a lease for picking large rocks and boulders from the waste rock dumps for construction purposes.
To further complicate matters, there was a brief period of two or three years during which an outside interest was evaluating reopening the iron mine property to recover remaining portions of the original iron deposit. Although this interest was very low key in its activities, AML felt it important to consider their potential activities and seek their input in the reclamation planning process. Much of the disturbed area that had been mined by US Steel was owned by another major mining company that still holds its property interest in the area.
Reclamation Plan Development
The AML consultant prepared and delivered a draft Report of Investigation (ROI) to AML late in 1994 followed by a final version in January, 1995. The consultant recommended the Atlantic City Iron Mine be divided into four major categories of work: railroad bridge abutment removal, tailings impoundment reclamation, waste rock dump reclamation, and railroad fill breaching. Design of the bridge abutment removal was performed concurrently with the initial base line work, and demolition started on that phase of the project in October, 1994. Initial thoughts for reclamation of the tailings impoundment included using a soil-like material that had been stockpiled during the mining operation. The recommended approach was the development of a suitable plant growth material using a 15 cm layer of "manufactured topsoil" placed over a 46 cm thick layer of the stockpiled soil-like material which in turn would be placed atop the tailings surface. The manufactured topsoil was composed of a mixture of the soil-like material, and a composted mixture of livestock manure and sawdust. The finished manufactured topsoil would contain more than 3% organic matter. The use of the suitable plant growth material was Proceedings America Society of Mining and Reclamation, 2004 1570 estimated to be less costly than placement of borrowed soils (AML 1995-1). The ROI further addressed recommended reclamation approaches for the waste rock dumps and railroad fills.
Public Participation Approach
Early in the process AML recognized the highly sensitive nature of the project and included the following provision in the contract with the professional services contract (AML 1991): In addition to the above contractual provision, the federal AML regulations that govern state AML programs require a public notice to be published in newspapers of record for the project area and to provide an opportunity for public comment prior to commencement of the reclamation work. Copies of the final draft of the ROI were made available for public review at the DEQ offices in Lander and Cheyenne, Wyoming as well as at the public library in Lander.
AML staff had received training in public participation and also held a one-day training session for its professional service consultants that emphasized the need and benefits of achieving public cooperation through public information and participation. Commissioners were also skeptical, at best, of the compost plans; some also openly supported the borrowed soil approach.
At about the same time, the salvage operator notified AML in July, 1996 that it would not grant permission to AML to use the stockpiled soil-like material at the mine site without AML first paying a royalty. The other property owner of the mine site, upon which the stockpile was located, believed the material belonged to them. AML policy was not to pay a property owner for material to be used on that owner's property. AML also chose not to play referee or judge between two conflicting landowners. AML and its consultant then evaluated alternative approaches that had been used elsewhere for the revegetation of taconite tailings in conditions that would be similar to those at South Pass, Wyoming. The modified approach would be to deep rip the tailings surface to mix the layer of coarse "cobbs" into the finer sands/slimes fractions of the tailings. The compost would be incorporated into the upper 15 cm thickness of the mixed tailings.
No clear consensus could be reached regarding the use of the artificial plant growth material.
An article appeared in the Cheyenne newspaper June 10, 1996 with the headline "Riverton balks at topsoil compost plan" and noted area residents were concerned about water contamination.
The article further noted AML would advertise the project in the late fall with both the composted material and the borrowed soil as separate bid items (Tribune Eagle 1996).
The tailings impoundment reclamation project was advertised and bids were opened on the first of November, 1996. Bidders were instructed to bid on both of the soil items, and AML would select the lowest qualified bid using that bidder's lowest bid soil method, either borrowed or composted (AML 1996-1). The successful low bid did, in fact, select the composted plant growth material method, and the cost difference between the two methods was approximately half of the estimated savings.
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The requiring of bids for both the composted manure/sawdust and for the borrowed soil seemed to settle most of the concerns about the reclamation approach. AML met again with the Fremont County Commissioners in November of 1996 and an article appeared in the Lander paper with the headline "Commission approves 'compost' for Atlantic City Mine reclamation"
(AML 1996-2, Wyoming Journal 1996).
Contractor's Innovative Reclamation Approach
The contractor that held the "rock picking" lease on the Iron Mine site was the successful bidder for the reclamation of the tailings impoundment. A pre-construction meeting was held in December, 1996 during which the contractor presented a suggestion for a change in the plant growth material design under the Value Incentive provisions of AML's construction documents at that time. The proposed change would substitute a sterile, geologic soil material borrowed from undisturbed ground adjacent to the tailings impoundment. The contractor proposed placement of this material to a depth of 38 cm and amending it with the commercially available soil supplements Fertil-Fiber ® and Kiwi Power ® to achieve the desired levels of organic matter and the desired carbon-nitrogen ratio that was to be provided by the composted livestock manure/sawdust prescription. Note that WDEQ-AML does not endorse any specific product.
The use of trade names is for reference, only.
The change as proposed by the contractor resulted in an estimated savings to AML of a little over $100,000 from the bid price. Interestingly, the contractor paid a royalty to the landowner of the borrow site, who happened to be the salvage operator. As a result, the salvage operator received his royalty, the concerns expressed by the public about the use of the composted manure were resolved, and AML had the work performed for a fair price by competitive bidding. Standard wooden slat snow fences were initially specified in the construction plans. The contractor submitted a Value Incentive proposal to substitute rock and boulder construction of the snow fences, which AML accepted. These snow fences were also sinuous in layout, and perpendicular to the prevailing winds. The purpose of the snow fences was to trap snow for moisture retention and site enhancement. At the completion of construction activity, the permanent tailings basin pool, 27.5 hectares in size, was left to develop aquatic habitat characteristics on its own, and 44 hectares of tailings beach were revegetated using species suited to the area. Some 36 hectares of tailings beach previously reclaimed by the salvage operator were left unaffected. The area was fenced to exclude livestock grazing. The work was completed in October, 1998. The total cost of this work was less than $2.2 million, and was some $138,000 under the initial contract price after the Value Incentive adjustments.
Waste Rock and Railroad Reclamation
The salvage operator ultimately gave up its claim to the stockpiled soil-like material in horizontal to 1 vertical. The earthen berms and rock snow fences used on the tailings impoundment were also placed on the waste rock. There were three contracts let for the reclamation of about 100 hectares of waste rock at a total cost of $2.381 million Four railroad fills located off of the mine site were breached to allow unrestricted passage of flows up to the 100 year event, and to remove culverts that might become catch points for trees and other debris and result in plugging and perhaps catastrophic failure. Two of the fills were simply breached, the water channel rip-rapped, and revegetated. The two remaining fills, on BLM lands, were completely removed, the material placed in nearby rail bed cuts, or in one case, placed in a waste dump. Like the non-BLM sites, the channels were rip-rapped and the areas revegetated. The railroad fill removal contract included a remedial project to repair erosion damage to the tailings spillway outlet and protect a phone line and natural gas pipeline that had become exposed. The railroad fill work was completed for $400,000, with an additional $65,000
contributed by the BLM for the additional cost of total fill removal instead of breaching to pass the 100 year storm event.
Decant Pipe Plugging, Tree Planting, and One More Ownership Change
One of the last construction contracts let at the mine site was for the plugging of the tailings decant pipeline to prevent possible failure and draining of the tailings pool. The cost of this work was $137,000. A contract for the collection of tree seed from local sources, the propagation of seedlings, and the planting of the seedlings in the tailings basin and on the waste rock areas was let in the summer of 1999 and the work completed in 2003. This work was scheduled to be completed in two years, but was delayed because of contract award difficulties and because of a delay in a waste rock reclamation contract. The construction schedule was also impacted by the ongoing drought in the western US.
In June 1999, the salvage operator sold his interests to the contractor holding the "rock picking" lease on the mine site. This change of ownership was announced during a pre-bid site The new owner has subdivided some of the undisturbed land in the vicinity of the mine as vacation cabin properties and has begun to sell some of these lots. The mine pit lake now has some very large fish.
Summary
Public interest in the AML reclamation of the Atlantic City Iron Mine diminished upon the commencement of the tailings impoundment work. One would presume the public participation process served its purpose of presenting the known aspects of the work to all concerned parties.
Each of the major stake holders had the opportunity to provide input into the reclamation planning process and to influence the decisions regarding the final approach; some of the stakeholders were more successful at this than others. Nevertheless, the mission of the AML reclamation project was achieved; the known safety hazards to the public have been minimized and degradation of the off-site environment has been controlled (See Figure 3) . The work was accomplished at a reasonable cost through competitive bidding while allowing some innovative reclamation practices to be employed.
